What follows is a short letter addressing the changes made in the revised manuscript. Then a marked-up manuscript is attached.
detritus that blanketed the North Atlantic during brief intervals of the last ice age (?), leading to the idea that recurring pulses of freshwater input had been the cause of AMOC interruptions. As evocatively described by ?, armadas of icebergs, periodically discharged from the northern ice sheets to melt across the North Atlantic (?), would have spread a freshwater cap that impeded convection and consequently, through the ? feedback, would have thrown a wrench in the overturning.
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Inspired by this idea, generations of numerical models have been subjected to freshwater 'hosing' experiments, whereby the sensitivity of the AMOC to varying degrees of freshwater input have Earth's ::::: orbital :::::::::: parameters?
In order to explore these questions, we make use of a large number of long water-hosing simulations with CM2Mc, a state-of-the-art Earth System model, to show how the global response to
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hosing varies between a preindustrial and glacial background state, and under different orbital forcings. In addition, we take advantage of the fact that the same model exhibits previously undescribed spontaneous AMOC interruptions and resumptions, which appear very similar to stadial-interstadial variability, to reveal what aspects of the abrupt changes are a result of the hosing itself rather than consequences of the changing AMOC.
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2 Experimental Setup
Model Description
The simulations shown here use the coupled ocean-atmosphere model CM2Mc, as described in ?.
This is a moderately low resolution, but full complexity model, that includes an atmospheric model that is at the high-complexity end of the spectrum applied in previously-published water hosing sim-85 ulations. In brief, the model includes: a 3-degree finite volume atmospheric model, similar to that its strong state within five years, while the rapid release of heat from the warm subsurface waters melts back the North Atlantic sea-ice area by as much as 80 . The summer sea iceretreat has a large impact on the local radiative balance by changing albedo, while the winter sea ice retreat allows much more sensible and latent heat release to the atmosphere, so that the Greenland annual average temperature jumps by 10°C within a decade. Over the next decades to centuries, the strong-AMOC 
Global atmospheric response
Abrupt climate change was initially identified in ice core proxy records of atmospheric temperature, and subsequently extended to temperature variations recorded in multiple proxies from around the world (?). 
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The general temperature pattern is consistent with the idea of a bipolar seesaw (??).
One notable difference in the spatial patterns is the temperature change in the NE : Figure : : 2). :::: The :::::::::: temperature : response to hosing in the North Atlantic is particularly dependant on orbital configurations in glacial simulations because of different initial sea-ice extents which are strongly driven by obliquity (standard deviation in Figure : :::: Figure : : 2, : 3and
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Supplementary Figure 1) . Otherwise, the response in glacial and preindustrial conditions is fairly consistent between the four extrema orbital configurations : 
Global ocean biogeochemistry response
The observed footprint of abrupt climate change also extends to ocean biogeochemistry, with pronounced and well-documented changes in both dissolved oxygen concentrations and export production. Prior work has shown that many aspects of the observed oxygenation changes (?) and export 300 production changes (??) can be well reproduced by coupled ocean-biogeochemistry models under hosing experiments.
As shown by Figure 5 
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This hotspot implies that a tendency for a frontal shift to occur in this region makes it particularly sensitive to changes in the AMOC, and explains why the California borderlands region has such rich records of oxygenation changes on millennial timescales ::::: (???) .
As shown by Figure 6 , the simulated changes in the North Pacific and Arabian Sea are driven by large changes in ventilation, that overcome basin-wide changes in export production ( Figure   315 7) acting in the opposite direction (i.e. greater export when intermediate-depth oxygen is higher).
The primary discrepancies between the simulations are in the degree of oxygen enrichment in the subarctic Pacific, again related to the development of a PMOC, the changes in ventilation in the Tropical Atlantic thermocline, and in the degree of ventilation changes in the Southern Ocean.
The relative changes in export production, shown in Figure 7 : 9, are locally quite large (in excess 320 of 100%) but have weaker regional patterns that are less consistent between simulations. The most consistent strong features are a reduction of export in the northern North Atlantic, the western tropi- 
Hosing the Unhosed
The analyses above suggest that over the full 1000 year simulation, whereas the Unhosed simulation returned ::::: returns : to the strong-AMOC state after about 800 years. By comparing both the forced and unforced simulations after 800 years :: of stadial, we can estimate the differences caused by the freshwater itself( Figure 8 ).
As shown, the ::: The : changes caused by freshwater itself are quite small compared to the overall changes (compare Figure 8 with Figures 3-7 and Supplementary Figures 1-4 Apart from the small amplification of the general trends, we note one distinct additional feature:
the Antarctic temperature response ::::::: southern :::::::::: hemisphere :::::::: warming is decreased under hosing, weak- Aside from this relatively minor contrast, the global features of an AMOC weakening appear to 445 depend just as much on the background climate state as they do on its fundamental cause. 
